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[57] 



ABSTRACT 



A microprocessor based telephone like device which 
includes all of the functions of any ordinary telephone, 
the functions of a data terminal and many additional 
functions to provide a highly useful voice and data 
communications and control device for both profes- 
sional and personal use. The system generally includes a 
provision for direct connection and acoustic coupling to 
a phone line for ordinary voice communications or for 
data communications through a modem. A full alphanu- 
meric keyboard coupled with a significant buffer mem- 
ory and a one line display in the terminal provide for 
buffering of incoming and outgoing data as well as the 
display thereof. Inasmuch as the microprocessor based 
system is a bus oriented system, a great variety of con- 
trollers and communications devices and interfaces may 
be coupled thereto to provide a large array of data and 
voice communications and control capabilities. 

18 Claims, 12 Drawing Figures 
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display thereof. Inasmuch as the microprocessor based 

INTELLIGENT TELEPHONE system is a bus oriented system, a great variety of con- 
trollers and communications devices and interfaces may 

BACKGROUND OF THE INVENTION be coupled thereto to provide a large array of data and 

1. Field of the Invention 5 vo ^ ce communications and control capabilities. 

The present invention relates to the field of telephone since toe data stora S e in toe device is in ASCI1 code 

line communication devices. form » tne provision of an RS-232 controller on the sys- 

2. Prior Art tern bus allows communication with and/or control of 
Communication devices for data communication any of the large variety of ASCII RS-232 devices cur- 
over telephone lines are well known in the prior art. 10 rently available, such as printers, terminals and personal 
Typically such devices utilize some form of modem to computers, either directly from the telephone like de- 
modulate serial digital data into the frequency pass band vice or from a remote location through the telephone 
of telephone systems for transmission, and to demodu- line connected to the telephone like device. Other capa- 
late a corresponding received signal for recovery of the bilities include the direct control of printer interfaces, 
digital data at the receiving end. Such communication 15 voice synthesis systems, tape controllers, code readers 
capability may be in a single direction at any one time and appliance controllers. Also if desired a composite 
(half duplex) or may include simultaneous bidirectional video signal may be generated to expand the display 
capabilities (full duplex). Using such communication capabilities from the single line display of the telephone 
techniques, various devices have been coupled to tele- like device to display on a video monitor or readily 
phone lines for various purposes. By way of example, 20 available standard television receiver to conveniently 
modems have been used to couple personal computers provide a multiline display in a very readily portable 
through telephone lines, generally for the purpose of device. 

data communication with other similar computers. In 

general such devices have not included a handset for DESCRIPTION OF THE FIGURES 

voice communication and also such systems are rela- 25 mQ % ^ % ^ ofthe preferred ^u^. 

tively bulky, and accordingly they are generally limited ment of ^ present invention. 

to use for point-to-point data communications. In other FIG. 2 is a block diagram of the system of FIG. 1. 

instances, modems have been used for data communica- FIG. 3 is a circuit diagram of the random access 

tions over telephone lines between a central computer memory subsystem 

and one or more^ rmote terminals i specially configured 30 ^ interconnection of the central 

for such use. While such terminals may include a full . , . , , . 

keyboard for data entry purposes, and a display for P">cessmg umt with the read only memory foi program 

displaying entered and transmitted information, such st °*f and fte decoders for S eneratI0n <* <*» select 

terminals are generally limited in function and purpose signals. 

to data entry and communication tasks and do not them- 35 ^0. ? 15 a schematic of the modem control and corn- 
selves provide any substantial form of self control or . "^cations interface. 

ability to control other devices. FIG * schematic of the mterconnecUons of the 

One form of general purpose electronic telephone sp ?fjf svnt J ieslzer ; 

station is shown in U.S. Pat. No. 4,291,198. That device . ^ 7 shows P° wer «PPly and liquid crystal 

or system is microprocessor based and includes a hand- 40 display subsystems. 

set, a video output display screen and a full alphanu- PIG. 8 shows the circuitry driving the speaker to 

meric key set, the keys being arranged generally as a provide audio output. 

normal "qwerty" organization but in an orthogonal FIGS. 9 through 12 form a composite illustration of 

array rather than in a conventional typewriter keyboard toe overall electrical interconnection of the various 

layout The microprocessor based system allows vari- 45 subsystems of the invention. 

ous forms of control of the station set, though as with DETAILED DESCRIPTION OF THE 

other prior art telephone line communication devices, it PREFERRED EMBODIMENT 

too is dedicated in purpose to communication, having 

the added feature of voice communication capabilities. F1Q. 1 shows the keyboard terminal 10 of the present 

Also the system of that patent utilizes a conventional 50 invention. A keyboard terminal 10. includes a hand set 

telephone handset and a cathode ray tube display, hav- phone unit 12 which is coupled to the keyboard termi- 

ing a substantially square display area. Accordingly the nal 10 by a flexible cord 14. The hand set phone unit 12 

system is relatively large and not suitable for use as a permits use of the keyboard terminal 10 in what may be 

portable device. referred to as the typical "Ma-Bell" telephone operating 

53 mode. The keyboard terminal 10 has a case 16 molded 

BRIEF SUMMARY OF THE INVENTION ^ sh0 wn at 17 to accept and secure thereto the hand set 

A microprocessor based telephone like device in- phone unit 12. The keyboard 18 has a plurality of keys 

eludes all of the functions of any ordinary telephone, 20 including some specialized keys particularly suited to 

the functions of a data terminal and many additional the application modes to be discussed below. These 

functions to provide a highly useful voice and data 60 special keys include a control key 22, a shift key 24, a 

communications and control device for both profes- return key 26 and a rub out key 28 as well as status keys 

sional and personal use. The system generally includes a 30. While keyboard 18 has the usual numbers 0-9 lo- 

proyision for direct connection and acoustic coupling to cated in the position as on most typewriters, a given 

a phone line for ordinary voice communications or for user may prefer to have a separate set of number keys 

data communications through a modem. A full alphanu- 65 organized in the "adding machine" layout By appropri- 

meric keyboard coupled with a significant buffer mem- ate activation of preselected keys, "FUNC", "CNTL", 

ory and a one line display in the terrninal provide for and "N", a "numeric pad" 31 is formed. The numbers 7 t 

buffering of incoming and outgoing data as well as the 8 and 9 then replace the letters T, Y and U. Th letters G, 
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H and J become the numbers 4, 5 and 6 respectively. vide sustaining power for the buffer memory 44 so that 
The letters B f N and M become the numbers 1, 2 and 3 data is not lost on the inadvertent short term loss of 
respectively. The right half of the space bar 32 can be a system power. Since the system is capable of maintain- 
carriage return, and the left half becomes the zero. The ing significant information in the buffer memory, a 
case 16 also has disposed within it a display window 36 5 video option 414 may be provided, typically incorporat- 
which enables the keyboard terminal 10 to display data ing an alphanumeric character generator, composite 
in a visual mode on a liquid crystal display system. The video generator and modulator for providing a multi- 
case 16 is also provided with a speaker opening 38 line display on a TV set, much like a personal computer 
which permits a user to hear the ringing of the tele- does, in place of or in addition to the single line display 
phone unit 12 or to otherwise audibly perceive the 10 36 of the terminal. In that regard, the display 36 in the 
information which has been processed through a speech preferred embodiment is a 40 character liquid crystal 
synthesizer so as to be audible to the operator. The display, which displays are readily commercially avail- 
keyboard terminal 10 contains within its case 16 a plu- able. The appliance controller 66 for controlling one or 
rality of subsystems the orchestration of which permits more appliances 68 is a conventional output port cou- 
the keyboard terminal 10 to perform a variety of pre- 15 pled to provide the BSR compatible control signals, 
programmed functions. These subsystems are function- The microprocessor 40 itself of course, is controlled by 
ally illustrated in FIG. 2. The interconnection of these the control read only memory 42 with various special 
subsystems is shown in FIGS. 9 through 12. functions or applications being provided for by a small 

The inter-relationship and functional organization of changeable, erasable, programmable read only memory 
the various electronic subsystems contained within the 20 58 and/or a special application's read only memory 56. 
case 16 of the keyboard terminal 10 are shown in FIG. When a conventional voice synthesizer is used, an addi- 
2. By turning the keyboard terminal 10 to the on condi- tional speech read only memory 54, programmed in 
tion and operating the keyboard 18, a user may commu- accordance with the voice synthesizer manufacturer's 
nicate with and enter data into a microprocessor 40. recommendations, will provide the controls under pro- 
The microprocessor 40 is controlled by a program con- 25 gram control for the voice output system 52 to provide 
tained within the program control read only memory synthesized speech to the handset 406, to the speaker of 
42. There is also provided to the microprocessor 40 a the speaker phone 408 and/or to the phone line through 
buffer memory 44. The microprocessor 40 has the capa- a direct-connect 64 using conventional modular plugs, 
bility to interface via a telephone interface 46 to per- or alternatively through an acoustic coupler 62 con- 
form various functions outlined below. The output from 30 necting directly to the terminal, 
the microprocessor 40 can be selectively directed to a For data communication, as shall be more specifically 
liquid crystal display system 48, a printer output system described herein, the telephone interface 46 and com- 
50, and even a voice output system 52 which under user munications interface 60 include a low speed modem 
control may receive its data from a speech synthesizer module (LSM) manufactured by Novation, which pro- 
and associated read only memories referred to as speech 35 vides any of a variety of selectable standard frequency 
ROMs 54. shift keyed modem formats. The communications ando 

The present invention is designed to be very flexible telephone interfaces are well known in the prior art, as 
and has the capability of accepting special application various embodiments thereof have been used with corn- 
read only memories 56 in addition to small changeable puters in prior art data terminals. 
EPROMS or erasable programable read only memories 40 Inasmuch as the microprocessor based system is a bus 
58. These additional and optional subsystems give the oriented system in the sense that the microprocessor 
present invention great versatility. The microprocessor control ROMs buffer memory and I/O devices such as 
40 may be caused to activate one or more appliance the keyboard 18 and LCD display system 48 are in 
controllers 66 to turn an appliance 68, such as a light, on parallel on a common bus, additional connections may 
and off. The various subsystems just referred to are 45 be made to that bus to provide common well known 
linked with the microprocessor 40, and many of them communications and/or control I/O capabilities. By 
may communicate over a communications interface 60 way of specific example, a conventional RS-232 port 
to other similar keyboard terminals by means of either 402 may readily be coupled to the bus for direct com- 
an acoustic coupler 62 or by means of direct line con- munication with any other device having an RS-232 
nections illustrated as 64 in FIG. 2. 50 capability. Similarly, tape controller 404 may provide a 

The above described system organization is a simplt- control to a voice tape recorder so as to convert the 
fied version of the actual organization and it is not in- commands provided thereto over the bus to play, re- 
tended that any of the subsystems discussed and given cord and rewind control for the recorder to provide 
reference numerals above will precisely correspond to automatic transmission and/or receipt and recording of 
any particular portion of the circuit schematics con- 55 "voice communications. Obviously many other devices 
tained in FIGS. 3-7 and discussed in greater detail be- and/or controllers may also be added, such as a conven- 
low. It is intended however, that the above descriptions tional bar code reader 412 and a mag card reader 420. 
serve to orient the reader to the various subsystems and Such devices are well known in the prior art so that the 
to illustrate the general organization and intercoopera- detailed description of the devices and the controllers 
tion of the elements of the terminal 10 of the present 60 therefor would only detract from the disclosure herein, 
invention. The basic input and output as well as random access 

In the block diagram of FIG. 2, many of the devices memory portions of the keyboard terminal 10 are 
and/or interfaces shown therein are well known in the shown in FIG. 3. The output signals generated by de- 
prior art and need not be described in great detail pression of any one of the keys 20 are ail multiplexed 
herein. By way of example, a rechargeable battery pack 65 such that for a particular key 20, the signal indicating 
418 may be provided to power the microprocessor and the symbol associated with that key, will appear on the 
related systems on loss of main power therefor. In addi- lines labeled K0-K6 and D0-D7 in FIG. 3. Certain 
tion, a smaller backup battery 416 may be used to pro- other keys have their own input lines such as the SHFT 
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line and the control key which has its input transmitted ately divided into two sections. Thus, the data appear- 
over the line CNTL. In addition, the status keys 30 have ing on lines DBO, DB1, DB2 and DB3, is coupled only 
their own input lines labeled OPT 1, OPT 2 and OPT 3. to the appropriate lines of the RAMs 24 and 25. The 
The input signals on lines K0-K5 are coupled to the data appearing on lines DB4, DBS, DB6 and DB7 is 
appropriate pins of a hex tri-state buffer 27. The input 5 coupled only to the appropriate input lines of the ran- 
lines K6, SHFT, CNTL, OPT 1, OPT 2 and OPT 3 are dom access memories Z2 and 23. Thus suppose, for the 
coupled to the appropriate pins of a second hex tri-state moment, that an activating signal appars on the line 
buffer 26. The input line DO, Dl, D2 and D3 are cou- labeled CRSMO. This signal will then activate the ran- 
pled to the appropriate pins of a four-bit latch 21. The dom access memories labeled 23 and 25. The informa- 
inputs on lines D4, D5, D6 and D7 are coupled to the 10 tion appearing on lines DBO, DB1, DB2 and DB3 
appropriate pins of a second four-bit latch 28. would therefore be stored in or read out from the ran- 

Other inputs shown in FIG. 3 include the chip select dom access memory labeled 25, whereas any infonna- 
input/output number 9 signal which appears on the line tion appearing on lines DB4, DB5, DB6 and DB7 
designated CSI09 and is coupled to the appropriate would be stored in or read from the random access 
pins of the four-bit latches 21 and 28. The chip select 15 memory labeled 23. The address at which the informa- 
input/output signal number 2 which appears on the line tion would be stored, or from which the information 
designated CSI02 is coupled to the hex tri-state buffer would be read, would be as indicated by the data ap- 
labeled 27. Another input is the chip select input/out- pearing on lines A0-A9. It can thus be seen that by 
put signal number 1 appearing on the line designated appropriate activation of the signal on lines CSRMO 
CSIOl which is coupled to the appropriate pins of the 20 data appearing on lines DB0-DB3 or lines DB4-DB7 
second hex tri-state buffer labaeled 26. The input on the can be appropriately stored in a selected one of the 
line labeled TONE is also coupled to the various inputs random access memories 22, 23, 24 or 25. 
of the four-bit latch 21. The input comprising the sig- The signals appearing on the various input lines illus- 
nals on lines CSRMO and DSRM1, and the output side trated in FIG. 3, together with the various hex tri-state 
(pins 9, 13, 5, 11, 7 and 3) of the two hex tri-state buffers 25 buffers 26 and 27 and the four-bit latches 21 and 28 
26 and 27, as well as the output side (pins 12, 13, 5 and together with the four IK by four-bit random access 
4) of the two four-bit latches 21 and 28 are appropri- memories 22, 23, 24 and 25 comprise what is basically 
ately coupled to various of the IK by four-bit random referred to as the Input/Output random access buffer 
access memory chips designated 22, 23, 24 and 25. memory structure. This random access memory struc- 
The same output signals from the four four-bit latches 30 ture is coupled to the micrprocessor 40 discussed below 
21 and 28 and the two hex tri-state buffers 27 and 26 and is addressed by the data appearing on the lines 
are also coupled to the CPU bus over the lines labeled A0-A9. At the designated address the microprocessor 
DB0-DB7, and are appropriately coupled to the micro- 40 will either store or read from the random access 
processor 40 as discussed below. memory the data appearing on the lines DB0-DB7. The 

Each of the four IK by four-bit random access mem- 35 type of operation which is executed, that is, a read or a 
ory chips 22, 23, 24 and 25 is activated in response to write and the particular unit from which or to which 
the state of the chip select signals on lines CSRMO and the data is read or written is determined by a program 
CSRM1. CSRMO is the chip select signal line for the stored in read only memory which is also discussed 
RAMs labeled 25 and 23, while the signal on line below. 

CSRM1 will activate the RAMs labeled 22 and 24. 40 FIG. 4 shows the interconnection of the central pro- 
The presence of a signal on the appropriate line will cessing unit, that is, the microprocessor 40 also desig- 
cause the appropriate random access memories to be nated 214, with the memory in which the program is 
selected. In the same manner the presence of a signal on stored, that is, the erasable programable read only mem- 
lines CSI09, CSI02, or CSIOl will cause appropriate ory 212 and 213. FIG. 4 also shows the appropriate 
activation of the respective four-bit latches 21 and 28 45 decoders 211 and 215 which use various of the signals 
or the appropriate hex tri-state buffers 27 or 26. processed by the microprocessor 214 to generate the 

When data has been entered from the keyboard 18 multitude of chip select signals appearing on lines 
along the respective data lines such as K0-K6 and CSIO0 through CSI02 and CSI04-CSI09 as well as 
D0-D7 the data will be held momentarily in either the those chip select signals appearing on lines CSEP2, 
hex tri-state buffers 26 and 27 or in the four-bit latches 50 CSEP3, CSEP4, CSRMO, and CSRM1. From an over- 
21 and 28 until such time as it is called for by the micro- view standpoint the various chip select signals gener- 
processor 40 and transferred to the appropriate storage ated at the output of the two decoders 211 and 215 are 
address of the IK by four-bit RAMs 22, 23, 24 and 25, used to determine which of the various semiconductor 
as indicated by the address appearing on the lines chips should be activated at any particular time. Thus, 
A0-A9. These ten address lines A0-A9 permit the ad- 55 when the appropriate signal appears on the line CSEP3, 
dressing of up to 1024 different addresses. Each of these then the appropriate chip, that is 221, will be activated, 
input address lines A0-A9 is coupled to each of the four because it is that chip, 221, which is coupled to the 
IK by four-bit random access memories 22, 23, 24 and CSEP3 line. (See FIG. 6) 

25. The state of the signals on these lines A0-A9 deter- The program which controls the operation of the 
mines the address, within the four IK by four-bit 60 microprocessor 214 is contained in the two semicon- 
RAMs, to which data is read into the RAM or from ductor chips identified as 213 and 212. These two semi- 
which data is read out of a particular RAM. Data may conductors chips constitute two 32K EPROMs, or 
be written into the RAMs or read out of the RAMs in erasable programable read only memories. These two 
this manner regardless of its source device or destina- semiconductor chips 212 and 213 are coupled to both 
tion device on the bus. 65 the address lines AO-All and coupled to the data bit 

With respect to the four IK by four-bit random ac- lines DB0-DB7. In this manner data may be read from 
cess memories 22, 23, 24 and 25, it should be noted or stored inside the erasable programable read only 
that the data appearing on lines DB0-DB7 is appropri- memories 212 and 213 at the address appearing on the 
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address lines AO-All. The data which is stored at the 
particular address or the instruction that is read out of 
that particular address will then appear on the appropri- 
ate data bus lines DB0-DB7. 

The various chip select signals appearing on the out* 5 
put of the two decoders Zll and Z15 are generated 
solely from the signals appearing on pins 19-25 and pins 
5 and 37 of the microprocessor Z14. These decoders 
also provide the appropriate CE signals appearing on 
the output pins 7 and 9 of the decoder Zll which enable 10 
the erasable programable read only memories Z12 and 
Z13. By means of these interconnections the micro- 
processor Z14 can communicate with the program 
stored in the erasable programable read only memories 
Z12 and Z13 to govern the processing which the micro- IS 
processor Z14 conducts. Information generated by the 
microprocessor is also used to generate other signals 
through means of the decoders Zll and Z15 which 
signals will determine which of the other semi-conduc- 
tor chips are to be activated. By selection of those chips 20 
which are to be activated, the microprocessor Z14 can 
either read information from the activated chip or can 
write information into the activated chip, or otherwise 
cause the activated chip to perform the task for which it 
was designed, such as the creation of simple switch 25 
closures, for appliance control, or for conventional 
modem control or printer control, to name a few spe- 
cific examples. 

The microprocessor Z14 communicates with the 
various output devices through a well-known device 30 
called a UART, that is a universal asynchronous re- 
ceive transmit unit indicated as Z26 in FIG. 5. The data 
appearing on th data bus lines DB0-DB7 coming in 
from the central processing unit bus are applied to the 
input terminals of the UART Z26 which takes the data 35 
appearing on those lines DB0-DB7 in parallel format 
and transmits that data over the line ZA through the 
pair of multiplex/demultiplex Z3Ss and various opera- 
tional amplifers such as Z28 and Z33 to appear on se- 
lected lines such as lines 70, 72 or 74 which are respec- 40 
tively connected to a modem, U.S. or a European for- 
mat data terminal, an RS 232 interface, or a printer. 
Similarly, information may be received from a modem 
over line 80 or from a European format data terminal 
over line 82, and this data will be received by the multi- 45 
plex/demultiplex Z35. The multiplex/demultiplex will 
then take the data received from the appropriate line (80 
or 82) and transmit it over line ZB, and it will be re- 
ceived by the UART Z26 on pin 12. The UART will 
convert the serial data to parallel format data. This 50 
parallel format data will then be applied to the data bus 
lines DB0-DB7 for further processing by this system. 

With respect to the UART Z26, it should be noted 
that in the embodiment disclosed herein the control 
program which is stored in the EPROMs Z12 and Z13 55 
permits the user of the terminal 10 to vary the BAUD 
rate of the UART. Thus the UART may process infor- 
mation at 300 BAUD or at 110 BAUD depending on 
the compatibility of a particular rate with various other 
equipment with which the keyboard terminal 10 may 60 
communicate. 

Besides interfacing with the peripheral equipment 
through the UART and the pair of multiplex/demulti- 
plex Z35s the data appearing on the data bus lines 
DB0-DB7 is also applied, through four four-bit latches 65 
Z31, Z25, Z34 and Z29 and through a hex tri-state 
buffer Z30, to a series of amplifiers and output lines 
which provide (or receive) the data passing through the 
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respective latches or buffer to (or from) various external 
lines or equipment. Line 90 carries the signal ANS, a 
logical signal indicating whether the modem is in an 
answer or originate mode. Line 92 carries the logical 
signal SPKR which enables or disables the speaker J16 
of the data terminal 10. Line 94 carries the logical signal 
TTNE for enabling or disabling the operation of the 
touchtone. Line 96 carries the logical signal MSQU a 
modem squelch enable/disable signal. When enabled, 
data being transmitted is prevented from going through 
the audio portion of the circuits when a user is listening 
on the hand set phone unit. Line 100 carries the signal 
TST, a self test line for determining operation of the 
modem. Line 102 carries a signal TXON indicating that 
modem transmission is occuring. Line 104 carries the 
signal SHC, a shift hook control signal present when the 
phone is "off the hook". Signal LSPE carried on line 
108 is a logical signal for enabling or dis abling o peration 
of the speech synthesizer. HSET AND HSET, on lines 
110 and 112 respectively, enabl e and disable the hand- 
set. Line 120 carries the signal TOD for disabling the 
touch tone output. Line 122 carries the logical signal 
DTR for verifying data terminal connection t o the 
phone lines. Line 124 carries the ring pulse signal RNP, 
and line 126 carries the signal BSY indicating that the 
phone line is busy. Line 130 carries the OFF HOOK 
signal indicating whether the handset is on or off its 
"hook**. The signal CAR on line 132 is a signal indicat- 
ing detection of the carrie r signal on the phone line. 
Line 134 carries the R NG si gnal, a signal to enable or 
disable the ring. Signal CCT on line 136 is a carrier cut 
through signal. This signal will allow or inhibit passing 
data through the line. 

An optional feature of the present invention is the 
presence, within the circuitry of the keyboard terminal 
10, of a speech synthesizer and corresponding memory 
to enable the keyboard terminal 10 to actually speak 
certain preselected messages or otherwise speak the 
identity of keys 20 which have been depressed on the 
keyboard 18. As shown in FIG. 6 the memory for the 
speech synthesizer, that is a memory which stores the 
vocabulary for the speech synthesizer is located within 
the three erasable programable read only memories 
designated Z20, Z21 and Z22. Each of these erasable 
programable read only memories is a 64K bit memory. 
As discussed earlier, each of these EPROMs is individu- 
ally selected for activation by the microprocessor Z14 
sending an individual activation (chip select) signal to 
the respective EPROMs. Thus, erasable programable 
read only memory Z20 is activated by the presence of a 
signal on line CSEP2, similarly Z21 is activated by the 
presence of a signal on line CSEP4. When so activated 
the respective read only memory will be enabled to 
either store information into the memory or to have 
information read out from the memory. The address at 
which the storing or writing takes place will be as ap- 
pears on lines AO-All. The information that is read out 
of the memory will appear on lines DB0-DB7. 

The speech synthesizer Z17 is a commercially avail- 
able component and, by using the data appearing on 
lines DB0-DB7 as inputs, will generate a signal at pin 8 
which is the synthesized speech representing the input 
data. The speech synthesizer Z17 will be caused to be in 
the read or speak mode depending on the output of the 
decoder Z9. The inputs to the decoder Z9 are the sig- 
nals DB0-DB4 and the signal appearing on CSI04, that 
is the chip select input/output signal 4 which is gener- 
ated on pin 13 of the decoder Z1S shown in FIG. 4. The 
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speech synthesizer Z17 may be caused to synthesize 
speech by the microprocessor Z14. By providing an 
appropriate address on lines AO-All, and the appropri- 
ate chip select signal to the appropriate erasable pro- 
gramable read only memories Z20, Z21 or Z22, data can 
be made to appear on the output lines DB0-DB7 of that 
programable read only memory which will be the in- 
puts to the respective data lines DBQ-DB7 of the speech 
synthesizer Z17. Utilizing that input data, the speech 
synthesizer Z17 will generate a signal emulating speech 
corresponding to the input data. That signal will appear 
on pin 8 of the speech synthesizer Z17 as shown in FIG. 
6. If that signal is then coupled to a speaker a person will 
be able to hear an audio representation of the data ap- 
pearing on those lines DB0-DB7. If desired, the data 
appearing on lines DB0-DB7, besides controlling the 
speech synthesizer Z17, can also be used to cause the 
display of a corresponding message on the liquid crystal 
display. 

Power to the above described system is supplied 
through the power supply circuit including th wall 
mounted transformer 180 and the associated circuitry 
200 which provides the ground 202 and the 5 and 12 
volt references on lines 204 and 206 respectively as well 
as an AC clock signal appearing on line 210. 

The various audio signals such as appearing on line 
TOUCH, TONE, TTNE, SPEECH, and HSET, or as 
generated by the hand set J13 or received through con- 
nector J9, can each be applied through various circuitry 
(shown in FIG. 8) to one of the various output terminal 
ports such as line AUX, line RXI, line RCV, or line 
XMT. AUX is an auxiliary port for accommodating an 
additional audio input state. RXI accepts input data and 
channels it to the handset receiver. RCV is the output 
line of a telephone, Le., what a user would hear. XMT 35 
is the output line of a modem transmitter, the data is sent 
to a phone line and acoustical coupler. In addition, the 
audio signal from the hand set on line 220 can be applied 
to the speaker 516, 
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Z14 to indicate to the user of the terminal that a tele- 
phone call has been received by alternately turning 
"on" and "off* a given appliance such as a light within 
the user's home. The particular appliance to be turned 
on and off may be user selected and modified from time 
to time according to the operation of the control pro- 
gram. It should therefore be recognized that the various 
features which are about to be described are entirely 
variable and may or may not appear in a specific pack- 
age depending on the request of the ultimate user of the 
particular package. It should further be noted that addi- 
tional features may be added by a simple modification of 
the program which is stored in the erasable programma- 
ble read only memories Z12 and Z13 and the addition of 
well known peripheral interfaces to implement and 
respond to the instructions entered at the keyboard or 
programmed into the terminal. 

The keyboard terminal 10 may be instructed to oper- 
ate in a mode to emulate the usual data terminal for 
accessing a time sharing computer system. In such a 
mode, access to the time sharing computer is gained by 
turning power on to the keyboard terminal 10 and by 
dialing the specified telephone number for the time 
sharing computer system. If the terminal has a DAA 
connection automatic dialing can be accomplished. 
Manual dialing of the time sharing computer is effected 
by the operator dialing the computer via the normal 
telephone dialing system. The operator then waits for 
the appropriate modem tone and then puts the hand set 
in the acoustic adaptor. When the connection is estab- 
lished between the time sharing computer and the key- 
board terminal 10 the words "System On Line" are then N 
spoken by the voice synthesizer subsystem of the key- 
board terminal 10 and those words are also displayed on 
the liquid crystal display designated Jl in FIG. 7. 

The dialing may be accomplished automatically if the 
system is equipped with a DAA and the user first 
presses the control key and the letter A. The keyboard 
terminal 10 will then prompt the user for the appropri- 



The interconnection of the various above described 40 ate telephone number of the time sharing system. After 



subsystems is shown in the interconnect diagram com- 
prising the FIGS. 9, 10, 11 and 12. The left most portion 
of the interconnect diagram is FIG. 9. The right edge of 
FIG. 9 mates with the left edge of FIG. 10. The right 
edge of FIG. 10 mates with the left edge of FIG. 11 and 45 
the right edge of FIG. 11 mates with the left edge of 
FIG. 12, completing the interconnect diagram. The 
interconnect diagram provides a compact figure illus- 
trating how the various circuitry shown in FIGS. 3, 4, 
5, 6 and 7 interconnect with each other, and is self ex- 
planatory so as to not require further description. 

The system described above can be customized de- 
pending on the precise embodiment of the control pro- 
gram appearing in the erasable programable read only 
memories Z13 and Z12. Such a program may specify 
various customized features which are capable of imple- 
mentation on the above described system. One embodi- 
ment of the present invention is operated under the 
control of the program, a copy of which is attached 
hereto as Appendix A. 

The software program stored in the erasable pro- 
gramable read only memories Z12 and Z13 may of 
course be varied to particularly suit the ultimate user of 
the terminal 10. By modifying the software, the terminal 
may be made compatible with various external periph- 
eral devices to perform specified functions. Specifically 
and as more fully discussed below, the software may 
direct the central processing unit or microprocessor 
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the telephone number is entered by the user, the termi- 
nal will prompt the user with the question "Store or 
Dial; S or D'.. If the user enters S the user is prompted 
for a name comprising 1 to 6 characters. Upon entry of 
the name the phone number is stored in memory under 
the entered name and future prompts for the phone 
number can be answered by the user typing the 1 to 6 
character name rather than the number itself. The ter- 
minal will then automatically dial the number stored 
under that name. If the answer to the S or D question is 
D, the keyboard terminal 10 will then dial the appropri- 
ate number and establish a connection with the time 
sharing computer. When the connection is established, 
the words "System On Line" are spoken and displayed 
on the liquid crystal display as before. 

If the connection is broken, the words "System Off 
Line" are spoken by the speech synthesizing system and 
the same words are also displayed on the liquid crystal 
display. 

Phone numbers which are stored take up buffer 
space, though many phone numbers can be stored if that 
is all that the buffer is used for. By use of the EDIT 
subroutine (described below) the phone numbers previ- 
ously stored may be purged. 

The terminal communication rate will automatically 
default to 300 BAUD. This rate may be modified by the 
user. To modify the rate the user must press the function 
FUNC key, the control, CNTL key, and the letter V 
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before dialing the phone number. The keyboard termi- and the CNTL key plus the letter F, the system is put 
nal 10 will then prompt the user to select a speed differ- off-line and enables the operator to select the file which 
ent than the 300 BAUD. After the connection is made is to be transmitted at a later time. The terminal pro- 
the terminal will automatically send two letter Hs. This vides a conversational guide to enter the file name and 
allows a particular system to adjust the speed of its 5 "CR" returns on the line. If the letter M were de- 
modem to the terminal. The 100 BAUD speed may be pressed, this would disable or enable the message pars- 
used if it is found to be more reliable is a particular ing for automatic generation of voice messages during 
situation. system messages. Depression of the letter V would put 
After selecting the appropriate speed the terminal the system off-line and enable the operator to change 
operator will then sign on to the time sharing system. 10 the BAUD rate of the system. Depressing the CR will 
The operator will wait for the time sharing computer to automatically place the terminal back on-line. Depres- 
send back a carriage return, a line feed, a number of rub s i on 0 f th e i etter D wou ld allow th operator to manually 
outs and then the letter U followed by the pound sym- disabIe or enable ^ liquid crystal display. Depression 
bol, the equal sign and then followed by the letters DC1 of ^ letter T would aU ow ^ operator to manually 
and another couple of rub outs. The terminal 10 will 15 disable or enable th e voice synthesizer. Depression of 
ignore all the carnage returns, line feeds and rub outs. ^ letter R (reset) would allow multi le functions to be 
When the terminal receives the message U#=E)C1, the reset t0 ^ appropriate default status of each of them . 
ter^ will speak the word Enter User Number" and Depression of ^ letter A would allow the auto dial 
wmdispky the message feature ^ previousl stored or would ^ 
ator will then enter ms user number by means of the 20 the user to store new phone numbers for subsequent use. 
keyboard, in a particular preselected format Once tiie Depression of ^ ^ E would ^ ^ OTming 
tune sharing computer has recognized and received the ^ ^ ^ ^ ^ k f « 
appropriate pass word from the user, commands can be - ' „ .... . . . J ,. .... ' *\ 

entered and executed and programs can be run by the ab ° nS Wlthl " b f el < Le ' f ltm S operafons). 

vseT ■* 25 more detalled explanation of one of the above 

The mode in which the keyboard 10 is operating may J)™**?? VTT?*' I*"? ^ foUo ^ explana- 

also be controlled. For example, by entering a message 11011 of * e is . the depression of the letter E, 

beginning with the ESC key followed by a particular ^™*? d sequence is given. 

action code, a message and an EOT key depression, the ^ ***** °f f the e JSSr? j? P^T* 6 a "V*? 8 for 

operator may cause the terminal to simply display the 30 ^reatingand modifying ASCII files in the terminal data 

message, speak the message, both speak and display the buffef; J 1 " 5 . mod * ^ accessed by depressing the 

message, print the message, display and print, speak and FUNC kev ' hol *™S the CNTL key down and depress- 

print, or speak, display and print the message. As a m S the letter E m sequence. When the editor is first 

particular illustration, if the command "ESC, A, mes- caIled » ^ system asks for the name of the file. The user 

sage, EOT" is given, the tenninal 10 will only display 35 ^ enters the n* 11 ^ of ^ flle - If a new flle is created 

the message received. Other appropriate code letters ^ system displays the message "New File", otherwise 

will place the keyboard terminal 10 in other desired it returns with a prompt. If there is not enough memory 

modes. f° r a n e w the system will abort and return to the 

Various functions can be generated within the termi- default mode. The input command, that is the depres- 

nal by following appropriate control sequences. A con- 40 ?* on of tne letter allows the user to enter ASCII data 

trol sequence is generated by use of the "FUNC" key mto the files starting at the editor pointer. The user may 

followed by holding the "CNTL" key down while move ^ e editor pointer to the beginning of the file by 

pressing the designated function key. The codes gener- depressing the FUNC key then holding down the 

ated in the function control sequence are not transmit- CNTL key and then depressing the B key. After the 

ted by the terminal. However, the action which is to be 45 pointer has been moved to the beginning of the particu- 

taken as a result of the control sequence is displayed on *ar file the terminal will display the first line of that file, 

the liquid crystal display. If the terrninal is operating in The "next" command sets the editor pointer to the 

the voice mode the terminal will also speak the function beginning of the next line. This command is entered by 

key letter selected. Thus the terminal will speak "V hitting the FUNC key, then the CNTL key and then the 

selected" when a change in the BAUD rate has been 50 N key. After the pointer is moved to the beginning of 

requested. Any function may be reset by resetting the the next line, the line that the cursor is pointing to is 

control sequence for that function. As an illustration if displayed. The depression of the letter D will display 

the "FUNC" key is depressed and the "CNTL" key is the line that the editor pointer is pointing at. Depression 

held down while the letter L is pressed, the keys on the of the letter K for the "Kill" command will delete the 

keyboard are placed into the standard typewriter mode 55 line the editor is pointing to. After the line is deleted the 

with the lower case unshifted and upper case on shift. If cursor is pointing to the next line which is then dis- 

instead of the letter L the letter N was depressed this played. The quit command is entered by depressing the 

would allow the operator to select or deselect the "nu- Q key. This command terminates the editing session, 

meric pad" as explained above. If the letter S was de- The terminal then closes the file that the editor was 

pressed instead of the letter L this would allow the 60 editing and returns control to the time display (i.e., 

operator to see the status of the terminal on the liquid display of the time of day). 

crystal display. If the letter P is depressed this would In order to purge a file the user first calls the editor 

allow the operator to manually select or deselect the function. When the editor is called the system first asks 

printer, that is the data output would be applied to the for the name of the file. The user enters the name of the 

printer interface. By depressing the letter B in the func- 65 file. Once the name of the file has been entered, that file 

tion control mode the contents of the buffer would be may be purged by the control sequence of hitting the 

transmitted. Depression of the ietter C would clear the FUNC key, holding the CNTL key down, and then 

contents of the buffer. By depressing the FUNC key depressing the C key. Telephone names are considered 



09/17/2003, EAST version: 1.04.0000 



files and can be displayed, printed or purged by means 
of the edit commands. 

If a command is given that does not exist, the editor 
subroutine will give an "Illegal Command" message. If 
a user tries to manipulate or display data past the end of 5 
the file mark, the editor subroutine will give and 
"EOF' warning. 

Besides the terminal control functions and the edit 
control functions described above, there are additional 
functions which may be added by subroutines to tailor 30 
the keyboard terminal 10 for particular applications. 
Such applications may include the performance of tasks 
of convenience for the deaf or blind, some of which are 
more fully discussed below. 

TIME SET FUNCTION 15 

The time set function is used to initialize the real time 
clock from the keyboard. (The real time clock function 
is achieved by counting of the 60 Hz line frequency as 
a nonmaskable interrupt under program control.) When 20 
the time set function is called by the user the keyboard 
10 will display the following: 

MONTH DAY YEAR 19 HR MIN 

The user will then enter the first three letters of any 
of the twelve calendar months followed by entry of a 25 
number between 1 and 31 into the day field. The user 
will then enter a number between 0 and 99 into the year 
field and a number between 0 and 23 into the two char- 
acter hour field. The user finally enters a number be- 
tween 0 and 59 into the two character minute field. If, in 30 
entering any of the above data, an invalid entry is made 
the system will erase the data that has been entered and 
put the cursor back into the first position of the data 
field where the error was made. After all of the above 
entries are made the system will set the seconds to zero 35 
and will then start displaying the time updated every 
second. The data for seconds is not entered by the user. 

CUSTOM SOUNDS 

The custom sounds feature and subroutine are used to 40 
create musical sounds ("files") and to store them in the 
system. To create such a file the keyboard will first ask 
the user the name of the file. The user can then enter a 
file name of up to six characters. (Spaces are considered 
a character.) If the file name specified already exists 45 
within memory the system will erase the file name that 
has been entered and put the curser in the first position 
of the file name field. If the system does not have 
enough memory to create a new file, the system will 
give an "Out of Memory" error message and return 50 
control to the display. 

After an acceptable file name has been entered, the 
system will then prompt the user by displaying the 
message "Note: DURATION TONES?". The user first 
enters a valid numeric entry in the duration field. If the 55 
duration is zero, the system will then close the file and 
return control to the time display. If the entry is non 
zero, the user then inputs four notes into the tone field. 
After the notes have all been entered, the system erases 
the field and starts over again asking for a new set of 60 
duration and tone. 

The user can program up to eight custom sounds in 
the system. Each custom sound may consist of many 
sound segments of variable pitch and duration. These 
segments can be tied together to sound like chimes, 65 
bells, etc. These custom sounds can then be used to 
signal the user for things such as the ringing of an in- 
coming telephone call, and so on. When power is turned 
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on to the keyboard 10 the keyboard has a default of 
eight different preprogrammed custom sounds. 

CALL COST 

The call cost function is used to determine the cost of 
a telephone call that the user of the terminal originates. 
Once the costing parameters have been entered, they 
will stay in the memory until the power is turned off or 
the user enters a new cost parameter. The call cost 
option can then be used as an option on any call origi- 
nated from the terminal. 

The call cost function will first prompt the user for 
the cost of the call for the first minute. The system then 
accepts any number between 0 and 9999. Once the user 
has entered the data the system will then ask the cost of 
the call for each additional minute. The system will then 
also accept any number between 0 and 9999. While the 
user is making the call the system will display the cost of 
the call in the form Sxxx.yy. Xxx is the dollar amount 
and yy is the cents amount Because of the wide range 
of the input dollar amounts, the system can be used for 
professionals and consultants to keep track of client 
consultation cost. An example of the use of the call cost 
function would be entry of the following command into 
the terminal, that is CC 996-5060 123. This command 
will calculate the cost of dialing the phone number 
996-5060 at the rate of $1.23 per minute. The ninning 
tab of the cost of the telephone call will be displayed 
while the user is making the call to this number. 

QUICK CALL 

The quick call function allows the operator of the 
terminal to make a call to any telephone number by the 
depression of a minimum number of keys. Once the 
quick call subroutine is called by the user it takes one 
more key depression to call the desired party. Once the 
quick call subroutine is called, the names stored within 
the memory of the system are scrolled past the display. 
When the user sees the name which he wants to call, the 
user must then press the letter corresponding to the 
name as he views it on the display. If the user tries to 
press a key that does not have a name attached to it, the 
system will give the appropriate error message. 

The command format for accessing the quick call 
subroutine is the follows: "QC Code Letter (Telephone 

#r. 

By entering a command in the above format the sys- 
tem will allow the user to call any one of 26 predeter- 
mined numbers by a simple sequence of keys. The use of 
the feature is as follows: The user will first type the 
letters QC and then a letter such as "C". This will en- 
able the user to call the telephone number whose code 
is the letter "C". To set up a new phone number the 
following sequence is used. "QC C telephone number." 
This command then defines the code letter C to be used 
for the telephone number that was entered following 
the letter C. 

PANIC CALL 

When the user has preset this panic call option, de- 
pression of any key during a given time period will 
cause the system to automatically call a preset number. 
To set the panic call option, the user enters in the start 
time and the stop time period. For example, if the user 
entered in a start time of 23:00 and a stop time of 6:00, 
the system will automatically call the preselected and 
prestored number any time that any key is depressed 
between the hours of 11:00 p.m. and 6:00 a*m. Such a 
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feature will also allow a user to dial a number in the memory the system ignores the option at the time the 

middle of the night without being able to see the key- call is made. 

board. The following command is an example of the use » _ . VTO „ .__ 

of this feature. AUTOANSWER 

PC 1-213-996-5060 23:00 5:30 5 Calling the autoanswer feature allows the keyboard 

The above command will cause the terminal to dial to operate in an unattended mode. This option allows 

the telephone number specified, i.e., area code (213) the keyboard system to complete certain communica- 

996-5060 between the hours of 1 1 :00 p.m. and 5:30 a.m. tion transactions both with and without the use of the 

whenever any key on the keyboard is depressed. The operator. Once the user has selected the autoanswer 

hand set does not have to be lifted for the user to speak 10 procedure the system will prompt the user with a mes- 

to the other party once the party has been dialed and sage "Do you want autoanswer (Y or N)". If the user 

has answered. then enters the letter N, the system puts itself in a stan- 
dard "Ma-Bell" mode and returns control to the time 

AUTODIAL display. If the user has entered the letter Y the system 

The autodial subroutine feature allows the user to set 15 continues to ask further questions. The next question 

up the keyboard terminal to send messages and com- ^ ked wil1 be " Do vou have a message (Y or N)". If the 
plete other automatic functions of an ordinary informa- answers Y f the system goes on to the next question, 

tion telephone. Once the autodial subroutine has been otherwise it will skip that next question. The system 

accessed by the user the system will then request the then ^ user "Name of message to be sent". The 

telephone number that is to be dialed. After the tele- 20 user ^ res PO nds to the question with a six character 

phone number has been entered by the user, the system ffle name - If the flle Ti&me does not exist m the memory 

then goes through a question and answer session with of ^ svstem » toe system will give an error image. If the 

the user to set up the appropriate parameters of the P"? to whom the message is going to be sent has a 

autodial feature. The terminal will first ask the user similar keyboard terminal the message will be sent at the 

"Name of person you are calling". The user will then 25 * me a ^ * r i eceived - After the appropriate data has 

answer with a name of up to six characters. If the user been enter f, d * e s ^ m ^ U1 u ask the ™" D isab\o m- 
does not enter a name the system at the other end gives °f ■ * f user a ? swers ™* * e 

a general ring. A general ring will also be given by the £f ' Y ' th * S ffr?T qU f T^u 

system on the other end if the name of tte party to - n Stl/^J ^ ^ T 

whom the message is being sent does not exist in the 30 ^ 'I ^^.w^i? T*^ k ' 

memory of the syttem at the other end. After the name S^^S^^S < ? 

«f »k 0 rt «n«j ;» a „ ♦ mi disabled. This feature allows incoming messages to be 

1? of ~£ ^Z^i th ?, SyStem Wdl received without disturbing the operator of the termi- 

then ask Name of message . The user then may re- na j 

spond with a name of up to six characters. If the user 35 

does not enter a name, the system does not transmit a AUTOMESSAGE 

name dOCS in the SySt r' S ™* ™* of the automessage feature allows a user to 

^J^TV™ a ,7r mS - ^ d °? S n °l S* ve messa S es to himself. The message can be a single 
exist . The system will then give the user the option of word or „ entire ^ ^ ^ ^ ^ 

contmumg without a message, changing the name of the 40 of ^ me ssage, the user must give a response that he is 

message or aborting the sequence able to receive that m before th F e m will 

When a user has exercised the above option, the tar- be transmitted to him. Once the automessage 

initial will then ask Transmission time". The user then subrou tine has been called the system will first ask the 

responds with the time at which he would like the mes- user "Name of Message". The user then must respond 

sage to be sent. If no time is given the transmission time 45 ^ ^ appropriate file name. If the file does not exist, 

is assumed to be immediate. After the transmission time the user will get an error message. After the user has 

«?t™ o™ e A nr» y ^ e U ^f' £ e tenninal wU1 entered the name of the message, the system will then 

AUTO REPEAT (Y or N) . The user will then re- prompt the user with the message "MONTH DAY 
spond with either a Y or an N to indicate that the call YEAR 19 HR MIN". The user will then fill in the 
should be repeated or should not be repeated until the 50 blanks with the appropriate numerical data and the 
call gets through to the desired person. If there is more systems will remind him of that message at the time 
than one call pending to be transmitted by the system, specified, 
the system will not go in a loop on one call until all calls 

that can be completed have been completed. VOICE SYNTHESIZER 

After the user has responded Y or N the system will 55 The use of the voice synthesizer may be tailored for 
then ask "Erase message after transmission (Y or N). M the specialized use of the deaf, the blind or to place 
The user then must respond with either a Y or an N to emergency calls. If the system is set up for a deaf person 
indicate that the message should or should not be and that person receives a call from a non-compatible 
erased, that is, the file should be deleted, after the mes- keyboard terminal unit, the system will respond with 
sage has been transmitted. The system will determine if 60 the message "The person you have contacted is deaf, 
there are other calls that need to use that message before To communicate with that person you must have a 
the message is erased. After the other calls have used compatible unit or INPHONE." INPHONE is the des- 
that message, the message will then be erased. After ignation given to the keyboard tenninal 10 as described 
responding Y or N, the system will then ask "Call cost herein, by the manufacture Novation, Inc. 
option (Y or N)". The user will then again enter either 65 If the system has been set up to serve the needs of a 
Y or N to indicate that the user would like the call cost blind person, the system will have the capability of 
option to be activated at the time the call is made. If echoing, that is, speaking the keys which are depressed, 
there are no cost parameters for call cost residing in This feature can be disabled or enabled from the key- 
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board. For incoming calls the system will be able to 
read ASCII coded messages letter by letter or by words 
if the words exist in the vocabulary of the system and 
the systems will also speak those letters or words. 

The system can also be made to send emergency calls 5 
by automatically dialing the number and giving the 
message "This is an emergency. The person at this end 
cannot use the phone. The address is (user's applied 
address). Please hurry.** The message will be repeated 
until the phone is disconnected. 10 

MESSAGE MODE CONTROL 

By entering appropriate data the user may select the 
mode in which the keyboard terminal will be operating. 
The keyboard may be controlled so as to emulate vari- 15 
ous types of terminals. If this option is selected by the 
user, the keyboard will prompt the user with the mes- 
sage "SELECT 1. TWX 2. GE 3. DEAF 4. IN- 
PHONE". The user will then enter a number from 1-4 
and a carriage return. The system will then be in the 20 
selected mode. When the power is first turned on, the 
system will default to the INPHONE mode. 

By selecting the appropriate mode through the key- 
board, the system will be able to emulate a TWCX 
machine with the ability to send and receive messages. 25 
If the system is not in the TWX mode, the system may 
be placed in the GE mode which means that the system 
may be acting as an interactive terminal to perhaps the 
General Electric time sharing computer network. If the 
user has selected the third option die system will be set 30 
up in the "deaf mode and the fourth option allows the 
system to operate in the normal INPHONE mode. The 
normal INPHONE mode comprises the various fea- 
tures which are otherwise described herein. 

Other commands may also be entered into the system 35 
to take advantage of various other features which are 
offered. 

DEAF SIGNALING 

This option is selected by entering a command in the 40 
following format DS #1 #2 #3 #4 #5 #6 #7 #8 

By selecting this option the system may be caused to 
turn the lights or other appliances on or off through an 
appliance control subsystem when a phone call is re- 
ceived at the tenninal. This turning on and off of the 45 
appliances will continue until the party sending the 
incoming phone call hangs up or the receiving party 
answers the phone. After the phone call has been an- 
swered, the appliance will stay on. If the phone is not 
answered, the appliance will stay off. An example of the 50 
use of this command would be as follows. DS 15 9 6. 
Such a command would turn on and off the lights or 
other appliances numbered 1, 5, 9 and 6 upon receiving 
an incoming phone call. All other appliances would not 
be affected. 55 

NIGHT LIGHT 

The night light feature may be accessed by the user 
entering a command in the following format. NL 
#TIME. 60 

When the night light feature has been selected by the 
user the terminal will turn on a night light when the 
phone rings. The system will then turn the light off 
immediately after the sending party hangs up or if the 
call was never answered, or after a preset time if the call 65 
was answered and then the call was completed. De- 
pressing any key on the keyboard during the interval 
that the phone was disconnected and the passage of 



TIME seconds will automatically turn off the lights 
immediately. An example of the use of such a command 
is as follows. NL 5 15. This command will cause the 
terminal to turn on light or appliance number 5 when 
the phone rings and the appliance will be turned off 15 
seconds after the phone has been disconnected. 

NIGHT SLEEP 

This option is selected by entry of a command by the 
user in the following format NS TIME TIME PRIOR- 
ITY. Use of this feature will disable the telephone ring 
between certain times of the night to permit uninter- 
rupted sleep by the user. The user may select up to eight 
levels of priority. If priority 0 is set, no calls will be 
allowed through. If priority 1-7 is set, then the person 
desiring to communicate with the tenninal must send a 
sufficiently high priority code with his message to per- 
mit the ringing of the phone at the receiving terminal. 
An example of the use of this command would be as 
follows. NS 23:30 06:30 0. This command would dictate 
that no calls come through to the receiving terminals 
between the hours of 1 1:30 p.m. and 6:30 a.m. 

AUTOMESSAGE 

The user may access the automessage feature by en- 
tering a command in the following format AM. 

By selecting this feature the tenninal will be caused to 
automatically answer the phone and take any message. 
This person placing the incoming call can direct the 
receiving system to signal the user of the receiving 
system for an audio message. If there is no message from 
the sending party, the system will assume that it is from 
a non-compatible system and will ring the bell signaling 
the user that audio communication is required. 

INPHONE STANDARD 

The user may place the system in the INPHONE 
standard mode of operation by entering a command in 
the following format IS. ? 

By selecting the INPHONE standard feature the 
system will act as a normal "Ma-Bell" phone with the 
normal ringing replaced by any of the appropriately 
selected custom sounds. 

ALARM CLOCK 

The user may select the alarm clock option by enter- 
ing a command in the following format AC TIME 
SOUND #. 

By selecting the alarm clock feature the user may set 
the system to wake the user up at a particular time by 
means of one of the custom sounds at the specific time. 
Once the time is set, the system will awaken the user at 
the same time every day. An example of the use of such 
command is as follows AC 6:30 2. The foregoing com- 
mand would cause the system to awaken the user at 6:30 
in the morning every day using custom sound number 2. 

TIME 

No user command is required. A time date calendar 
will be displayed whenever the system, in is the idle 
mode and is not doing any other task of consequence. 
The time and date will be displayed in the following 
format MMM DD YYY HH: MM CC. An example of 
a time display would be Jan. 20 1980 8:32 a.m. 

SEQUENTIAL CALLING 

The user may access the sequential calling subroutine 
by entering a command in the following format SC 
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TELEPHONE #1 TELEPHONE #2 (AC1, TIME) 
(AD2, TIME). The use of this feature allows a user of 
the system to place telephone calls to all numbers be- 
tween the two specified numbers automatically. This 
option is particularly useful for people involved in di- 
rect marketing who have a particular sales pitch to 
convey to people in a given geographical area. The 
following procedural or operational rules apply to the 
sequential dialing option. (1) If the number dialed is 
busy, the terminal will skip that number and go on to 
the next number. (2) The appliance controller will turn 
on the specified appliance at the specified time after the 
call is connected. (3) The appliance controller will then 
turn off the specified appliance at the specified time 
after the call is connected or when the call is discon- 
nected. This can be anywhere from zero to 999 seconds 
after the call is connected An example of the use of this 
command feature is as follows SC 996—5000 996—5999 
AC3,0 AD3, 999. If the user should enter this command 
into the system under the sequential calling option, the 
terminal will place a telephone call to all the numbers 
between the telephone numbers 996—5000 and 
996—5999. When the first call is connected the system 
will turn on appliance number 3. When the call is dis- 
connected, appliance number 3 would conveniently be 
a telephone activated tape recorder which would play 
the recorded message to the number called. 

RANDOM MESSAGE BROADCASTING 

Selection of the random message broadcasting fea- 
ture by the user will cause the keyboard terminal to 
send a preselected message to a preselected phone num- 
ber at a preselected time. The system may be com- 
manded to perform this function by entry of a command 
in the following format RM (TELEPHONE #) (MES- 
SAGE NAME) (DATE/TIME). The system can ac- 
commodate many different requests to send messages 
which are stored in the system at any given time. The 
messages do not get erased after they are sent An exam- 
ple of a command which would bring this option into 
play would be as follows RM 1—213—996—5060 
SALES 01/21/80 10:30. This command would cause 
the message named SALES to be sent to the telephone 
number indicated on Jan. 21, 1980 at 10:30 a.m. 45 

AUTO REPEAT 

Use of this feature causes the keyboard terminal to 
repeatedly dial a number until the connection is com- 
pleted or until the phone is lifted off the hook manually. 50 
The user may select this feature by entry of a command 
in the following format. AR TELEPHONE # SOUND 
#> Use of this feature will allow a user to repeatedly 
attempt to complete a call to a phone number which is 
known to be particularly busy. When the number is 55 
finally reached, a custom sound is generated to inform 
the sender of the call that he should pick up his tele- 
phone hand set. An example of the use of this feature 
would be a command as follows AR 1—213—99- 
6 — 5060 5. This command instructs the terminal key- 60 
board to call the 213 area code telephone number until 
the call is answered. When the telephone call has been 
answered, custom sound number 5 as prestored in the 
terminal memory will be sounded at the message send- 
ing terminal to indicate to the user of that terminal that 65 
the telephone call has been completed to the desired 
number and that the phone should be picked up. The 
telephone call will be routed through the speaker of the 



terminal until the telephone hand set is lifted off the 
terminal. 

BABYSITTER 

5 The use of the babysitter feature commands the key- 
board terminal to automatically call a predetermined 
number when the noise level within a given frequency 
range reaches a preselected level. The user may access 
the babysitter function by entry of a command in the 
10 following format BS TELEPHONE #. This feature 
can be used to place a call to a neighbor's house, such as 
the user of the system, that, for example, a baby is cry- 
ing. This feature can also act as a voice sensitive switch 
to play an emergency telephone call. When the number 
15 is called, the hand set is activated so that the person on 
the other end, that is the person to whom the call is 
being placed, can hear the message being transmitted. 
An example of a command in the described format 
would be as follows BS 996—5060. This command 
20 would cause the keyboard to place a call to the entered 
number whenever the noise level reached a predeter- 
mined threshold. This feature may be deactivated by 
lifting the handset on the keyboard terminal. 

25 REPEAT CALL 

The repeat call function of the keyboard terminal 
may be accessed by the user entering a command in the 
format RC. Use of this feature will cause the keyboard 
terminal to attempt completion of a telephone call to the 
30 last number that the user of the system called. This 
feature will not repeat the last number that was called 
due to some automataic or time dependent feature 
stored within the system. 
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SELECTIVE CALL 

The user may access the selective call feature of the 
keyboard terminal by giving a command in the follow- 
ing format SC TELEPHONE # SOUND #. When the 
modem is installed, this option allows the user's key- 
board terminal to call the party at a selected number 
and, at the other end, ring that system with a selected 
custom sound to inform the receiving party who the 
call is from before the phone is answered. If the receiv- 
ing end is set up to receive this type of call and the caller 
does not send the appropriate data because he does not 
have an INPHONE, the phone will still be anwered 
automatically. However, a general ring will be used 
instead of the custom ring, and the sender will get back 
a pre-programmed tone. An example of a command in 
the above format would be as follows SC 996 — 5060 4. 
This command will place a call to telephone number 
996 — 5060 and ring that phone with custom sound num- 
ber 4. 

MESSAGE AND VOICE 

The user may select the message and voice option by 
entering a command in the following format. MV TEL- 
EPHONE # MESSAGE SOUND #. Use of this fea- 
ture will direct the keyboard terminal to dial the indi- 
cated telephone number, receive a message if a message 
exists, transmit a message, and then ring the other party 
with a selected tone to direct attention to a particular 
individual at that number. If no transmit message is 
specified, no ringing at the other end will occur. A 
custom sound number of zero implies a general ring not 
directed to any particular person. An example of a com- 
mand in the above format would be as follows. MV 
996—5060 SALES 4. The above command will dial the 
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indicated telephone number and send a message named memory means located within said key board termi- 
SALES to that number. After the message is sent, it will nal housing and in communication with said micro- 
ring the phone for voice communication with a selec- processor for storing a program for controlling the 
tive ring #4 associated with a particular individual at operation of said microprocessor, 
that number. This will inform that particular individual 5 random access memory means in communication 
that the system is ready for voice communication. with said microprocessor for temporary storage of 

The description of the above features is intended to data; 

illustrate the great versatility of the present invention. telephone line interface means for coupling to a 

While the system has been described with respect to an phone line, said telephone line interface means 

interconnection of certain pieces of hardware and has 1° being means for receiving electrical signals from 

been described as controlled by a certain program, it is and providing electrical signals to a phone line, 

understood of course that many other features could be including an off hook signal to maintain a phone 

added simply by changing the program stored in the ^ me connection; 

erasable programmable read only memories Z12 and a telephone handset having a speaker for converting 

Z13. The programs stored in memory could, of course, 15 electrical signals to audio signals and a microphone 

be custom tailored to fit the needs of particular individ- for converting audio signals to electrical signals to 

uals or otherwise modified to make available features be provided to said phone line; 

which might be found particularly useful for particular a one lme ^P 1 ^ means > mounted m said keyboard 

classes of users. terminal housing and coupled to said microproces- 

In another embodiment, and now the preferred em- 20 ^ or; , „ . 

bodiment, the program for controlling the operation of at ^ on f appliance control device in commumca- 

the microprocessor, as seen by a user, has been written don ^ ■J* microprocessor and in communica- 

so that the user is not required to memorize, or look up Uon w,th at least one appliance; 

in a reference list, the particular sequence of key depres- „ "hereby * user may depress data entry keys to enter 

sions to accomplish a particular sequence of key depres- 25 mto ** "f 0 " ^memory to cause said 

• „ c _ tt „„ rt Jiiuu JT^^i^ Jl^ 0+ : rt „ c „ microprocessor to compute the cost of a telephone 

sions to accomplish a particular operation. Such a sys- ^ ' d ^ , ^ communication 

tern is referred to as a menu driven system. In a menu ^ £ ^ cosTon Z dismay It Z 

type program, the user is not required to remember any end of the phone call 

key depression sequence to enter conimands. Instead 3Q 2 ^ ^^^on system according to claim 1 

tfie user is prompted by the program which presents a wherein depressi o„ 0 f a preselected set of data entry 

decision to the user in the form of a question or selec- k mstructs ^ commumcation system and said at 

tion. The user is then only required to answer the ques- least one ap p Uance co ntro i de vice to turn said at least 

tion by choosing among a limited number of possible 0 ne applicance on and off repeatedly upon receipt of an 

answers. Each answer may be communicated to the 35 mcoming telephone call and to keep said at least one 

microprocessor by the depression of a corresponding appi^e turned on after said call has been answered 

single data entry key. The answers to the questions until the user of said communication system hangs up at 

presented by the program then serve as commands to whicn ^ said at one applicant is turned off. 

the microprocessor. Such a program and the operation 3 The communication system of claim 1 wherein 

thereof is explained in Exhibits A & B attached to the 40 depression of any data entry key during a preselected 

application file. time span of a twenty four hour day will instruct the 

The menu program first asks the user to select the communication system to place a telephone call to a 

mode in which the user desires to use the data system. preselected number. 

After the user selects the desired mode, the program 4. The communication system according to claim 1 

presents other options in the form of questions and 45 further comprising a message recording and playback 

similarly requests the user to enter any data required to mechanism, coupled to said microprocessor, whereby 

operate in that mode. The user does nothing but select user depression of a preselected set of data entry keys 

from available options and provide the required data, so w iii instruct said communication system, between pre- 

that full operation of all of the features may readily be selected times of the day, to answer incoming calls 

achieved without any substantial training of the users. 50 without ringing and to transmit a preselected message in 

The system as described herein and the features dis- response to said incoming calls and to receive and store 

cussed are intended only for purposes of illustration and an incoming message. 

discussion. It is of course contemplated that many other 5. The communication system according to claim 4 

features could be added and various changes and modi- wherein depression of a preselected set of data entry 

fications in the system could be accomplished without 55 keys will instruct said system to automatically dial a 

departing from the spirit and scope of the invention. preselected telephone number and transmit a prese- 

What is claimed is: lected message. 

1. A self contained portable communication system 6. The communication system according to claim 4 
for coupling to a telephone line comprising: wherein depression of a preselected set of data entry 
a keyboard terminal housing: 60 keys will instruct said system to place a telephone call to 
a microprocessor located within said keyboard termi- each telephone number between two preselected num- 
nal housing; bers and on connection of each call, or on passage of a 
real time means, coupled to said microprocessor, specified time thereafter, to turn on a preselected appli- 
a keyboard located on said keyboard tenninal hous- cance, and on passage of a preselected time after con- 
ing and having a plurality of alphanumeric data 65 nection of the call, or when the call is disconnected, to 
entry keys comprising a full alphanumeric key set turn off said preselected appliance, 
in a nonorthogonal typewriter array in communi- 7. A system comprising first and second communica- 
cation with said microprocessor; tion systems, each having: 
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a keyboard terminal housing; 
a microprocessor located within said keyboard termi- 
nal housing: 

a real time means coupled to said microprocessor; 

a keyboard located on said keyboard terminal hous- 5 
ing and having a plurality of alphanumeric data 
entry keys in communication with said micro- 
processor; 

memory means located within said keyboard terminal 
housing and in communication with said micro- 1° 
processor for storing a program for controlling the 
operation of said microprocessor; 

random access memory means in communication 
with said microprocessor for temporary storage of 
data; 15 

telephone line interface means for coupling to a 
phone line, said telephone line interface means 
being means for receiving electrical signals from 
and providing electrical signals to a phone line, 
including an off hook signal to maintain a phone 20 
line connection; 

a telephone handset having a speaker for converting 
electrical signals to audio signals and a microphone 
for converting audio signals to electrical signals to . 
be provided to said phone line; 

a one line display means, mounted in said keyboard 
terminal housing and coupled to said microproces- 
sor, and 

a speech synthesizer including a speech synthesizer 3Q 
speaker located within said keyboard terminal 
housing and in electrical communication with said 
microprocessor; 

whereby depression of a data entry key will enter 
data to said microprocessor, which data may there- 35 
after be converted by said speech synthesizer to 
tones of synthesized speech and transmitted over 
said speech synthesizer speaker; 

said first communication system being in communica- 
tion with said second communication system 40 
wherein depression of a preselected set of data 
entry keys by a user of said first communication 
system will instruct said first communication sys- 
tem to place a telephone call to a particular person 
normally present at said second communication 45 
system and causes said second communication sys- 
tem to page said particular person by emitting a 
preselected sound, rather than a normal telephone 
ring, to inform said particular person that the call is 
intended for said particular person, and to deliver a 50 
preselected message when said call is answered. 

8. A self contained communication system compris- 
ing: 

a keyboard terminal housing; 

a microprocessor located within said keyboard termi- 55 
nal housing: 

a real time means coupled to said microprocessor; 

a keyboard located on said keyboard terminal hous- 
ing and having a plurality of alphanumeric data 
entry keys in communication with said micro- 60 
processor; 

memory means located within said keyboard terminal 
housing and in communication with said micro- 
processor for storing a program for controlling the 
operation of said microprocessor; 65 

random access memory means in communication 
with said microprocessor for temporary storage of 
data; 
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telephone line interface means for coupling to a 
phone line, said telephone line interface means 
being means for receiving electrical signal from 
and providing electrical signals to a phone line, 
including an off hook signal to maintain a phone 
line connection; 

a telephone handset having a speaker for converting 
electrical signals to audio signals and a microphone 
for converting audio signals to electrical signals to 
be provided to said phone line; 

a one line display means, mounted in said keyboard 
terminal housing and coupled to said microproces- 
sor; and 

a speech synthesizer including a speech synthesizer 
speaker located within said keyboard terminal 
housing and in electrical communication with said 
microprocessor; 

whereby depression of a data entry key will enter 
data to said microprocessor, which data may there- 
after be converted by said speech synthesizer to 
tones of synthesized speech and transmitted over 
said speech synthesizer speaker, and wherein de- 
pression of a preselected set of data entry keys will 
instruct said communication system, between pre- 
selected times of the day, to automatically answer 
incoming telephone calls by transmitting a prese- 
lected sound and then terminating the call. 

9. A self contained communication system compris- 
ing: 

a keyboard terminal housing; 

a microprocessor located within said keyboard termi- 
nal housing: 

a real time means coupled to said microprocessor; 

a keyboard located on said keyboard terminal hous- 
ing and having a plurality of alphanumeric data 
entry keys in communication with said micro- 
processor; 

memory means located within said keyboard terminal 
housing and in communication with said micro- 
processor for storing a program for controlling the 
operation of said microprocessor; 

random access memory means in communication 
with said microprocessor for temporary storage of 
data; 

telephone line interface means for coupling to a 
phone line, said telephone line interface means 
being means for receiving electrical signals from 
and providing electrical signals to a phone line, 
including an off hook signal to maintain a phone 
line connection; 

a telephone handset having a speaker for converting 
electrical signals to audio signals and a microphone 
for converting audio signals to electrical signals to 
be provided to said phone line; 

a one line display means, mounted in said keyboard 
terminal housing and coupled to said microproces- 
sor; and 

a speech synthesizer including a speech synthesizer 
speaker located within said terminal housing and in 
electrical communication with said microproces- 
sor; 

whereby depression of a data entry key will enter 
data to said microprocessor, which data may there- 
after be converted by said speech synthesizer to 
tones of synthesized speech and transmitted over 
said speech synthesizer speaker, and wherein de- 
pression of a preselected set of data entry keys will 
instruct 
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said communication system between preselected word if the words are stored in the said memory 

times of day to answer incoming calls without means. 

ringing and transmit a preselected message to the 11. The communication system according to claim 10 
calling party and to receive and store any incoming wherein depression of a preselected set of data entry 
message. 5 keys will instruct said speech synthesizer speaker of said 

10. A self contained communication system compris- communication system to emit a preselected combina- 
m g. tion of sounds at a preselected time so as to awaken the 

a keyboard terminal housing; user o^d coinmunication system. 

a microprocessor located within said keyboard tenni- lrt , tt The communication system according to claim 10 
nal housine* wherein depression of a preselected set of data entry 

« ™i JL™ *~ coi^ m ,v ^ ke y s instruct said system to place a telephone call to 

k ? coupled to ^microprocessor; a lected number at a pres dected time and when 

a keyboard located on said keyboard terminal hous- ^ ^ fc completed emit a F pre sdected combination of 
mg and havmg a plurality of alphanumeric data sounds 

entry keys in communication with said micro- 15 13. The self contained communication system accord- 
processor; ing to claim 10 further comprising a modem coupled to 
memory means located within said keyboard terminal said microprocessor and to said phone line, for convert- 
housing and in communication with said micro- mg electrical signals to audio signals to be carried over 
processor for storing a program for controlling the phone lines through a handset, and for converting audio 
operation of said microprocessor; 20 signals from said handset to electrical signals to be pro- 
random access memory means in communication vided to said microprocessor, 
with said microprocessor for temporary storage of 14. The communication system according to claim 13 
data; wherein the data transmission rate of said interface 
telephone line interface means for coupling to a means is selectable, 
phone line, said telephone line interface means 23 15. The communication system according to claim 13 
. being means for receiving electrical signals from further comprising a printer device and a means for 
and providing electrical signals to a phone line, placing data from said microprocessor into a standard 
including an off hook signal to maintain a phone format for transmission over a directed coupled line, 
line connection; whereby depression of a preselected set of data entry 
a telephone handset having a speaker for converting 30 kevs ^ direct ^ system to transmit data to said 
electrical signals to audio signals and a microphone pnnter. 

for converting audio signals to electrical signals to 16, The communication system according to claim 15 
be provided to said phone line; and wherein depression of a preselected sequence of 

a one line display means, mounted in said keyboard « f ata ^ ke f^ 1 »kl communication system 
terminal housing and coupled to said microproces- 35 to emu ^ te a ? ata termmal for accessm « a shann S 
sorand computer system. 

' . . » i j* t i * j 17. The communication system according to claim 13 

a speech synAes^r including a speaker located wherein depression of a preselected sequLce of data 
within said keyboard termmal housing and in dec k F wiU direct J d Gomaa J^ t 1system to 

tncd commumcation with said microprocessor, ^ emulate a xwx tenninal. 

whereby depression of a data entry key will enter 18< ^ communication system according to claim 13 
data to said microprocessor, which data may there- wherein said display means is a single line liquid crystal 
after be converted by said speech synthesizer to display and said computer program presents a menu of 
tones of synthesized speech and transmitted over operational mode control options on the display for 
said speech synthesizer speaker; and whereby de- 45 viewing by a user, the options on the menu being dis- 
pression of a preselected set of data entry keys will played sequentially on said display, selection of an op- 
instruct said system to speak the identity of keys tion being made by depression of a key representative of 
depressed and to also decode and speak coded a corresponding option on the menu, 
incoming messages letter by letter or word by ♦***'« 
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